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ABSTRACT 
At a time �Jhen Optometrists are working more closely with insur­
ance companies and heal th maintenance organizations, it becomes nee -
essary to be able to intelligently predict the type of treatment that 
may be given before the patients are seen. In this survey, a graphical 
analysis of the Forest Grove Optometric Clinic shows the relationship 
of diagnosis and treatment as a function of age. Information such as 
that shown here will be hel p fu l in estimating optometric fees and in­
surance premiums. 
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INTRODUCTION 
In 1973, the policy of coding information on pa tien t s  seen in the 
Forest Grove Optometric Clinic was begun. The information i.s stored on 
computer card s and this paper will deal vJith the first printout of that 
information. It is the first undertaking of its kind because prior to 
the incepU.on of computer collection .and storage, such a project would 
have taken a great deal of time. This particular computer analysis is 
unique in that it deals with TREATMENT relative to DIAGNOSIS and AGE. 
1his information might be useful to insurance agencies, health 
maintenance organizations, or governmental agencies. Anyone connected 
with a pre"".paid heal th plan is faced with the dilemma of computing a 
cost per member per unit of time. If the estimate is high, the orgar.ii­
zation might be "underbi.d:r by another. If the es t ima te is low, t:he 
difference between estimated cost and actual cost i:vill have to come out 
of somebody's pocket i or the quali ty of care r:1ill have to suffer in 
order to keep the actual cost down. 
Our analysis of the Forest Grove Optometric Clinic population may 
make such a calculation more accurate. The following example will il-
lustrate how the da ta can be used: 
Don Crust has approached agent Joe Dokes of the Happy Heal th Main­
tenance Organization. Don is interested in finding the cost of optomet­
ric services for his family, including his mother (age 69), his wife (age 
39), himself (age L�l+), his two teenagers (ages 14 and 18), and his latest 
addition (ag£o Li). Each memher of his family falls into a d ifferent group 
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on the basis of age. Is it logical to assume that the prob8bility of re� 
ceiving different kinds of treatment is different for each member of the 
Crust family? Furthermore, is the probability based on their age, sex, 
or their diagnosis? 
Using computer generated tables,, Joe can calculate the probabil:i.ty 
o.f receiving any one of eight different kinds of treatment knowing either 
age, diagnosis, or age and diagnosis. Generally, the only information 
available to Joe is the age of the client. However• if the diagnosis is 
also known, then a much more accurat� prediction of the type of treatment 
likely to be required can be calculated. All that remains is to assign 
an average cost to each of the eight: kinds of treatment. These costs 
will vary as a function of geographical location, supply, demand, and 
overhead. 
Now, Mr. Dokes can estimate the cost of optometric care to the Crust 
family on a prepaid basis in any one of the following ways: 
1) Using age only, a person over 65 (e.g. the grand-
mother, age 69) has an 8.9% chance of receiving a 
$94.oo pair of trifocals. 
2) Using diagnosis, a hyperopi� individual (e.g. Mr. Crust ) 
has a 51. 2% chance of receiving a $59 .OO single 
vision prescription. 
3) Using both di�gnosis and age, .a fifteen. year old 
myopic, astigmatic person (e.g. one 0£ the Crust 
teenagers ) has a 14.5% chance of getting no trea t-
ment. 
The first example is the most practical and the easiest to use. The 
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example showing the nse of both d ia gnosi s  and age represents the one 
\�ith the greatest accuracy in terms of prescription probabilities. This 
particular information could be used in conjunction with e table :Ln-
dicating the probabilities of having any given diagnosis. In this way, 
the insuranc.e agent wouldn 1 t have to have the patient 1 s diagnosis to 
arriv«� at El prepayment figbre but only a probability of having a diagnosi 
as a function of the client's age. 
There are other meaningful ways of interpreting the computer print-
out. Graphs exemplifying these other 'Ways will be included with a 
rationale for their inclusion later in the paper. 
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L 
L 
L 
The coding system, developec: by Earle Hunter, o. D., Clinic Dircc-
Lor, was put into e f fec t  in January of 1973. It consists 0£ a classi[ica-
-:.:ion of patients by diagnosis and treatment. The Diagnostic categories 
are: ( see appendix) 
E = Emmetrope 
Hyope 
II :typerope 
A "' i'>stigrnat (.50 or greater) 
P = Presbyope (age 41 or older, and needs more plus than bva fuc,) 
W - Anisa (l.00 or more) 
Y = Amblyope (20/30 or �orse, or more than one line rtifference 
in visual acuity) 
X = Color anomaly 
S = Strabismus 
0 "" Other significant anoma lies (Pathology, :field defects, sus-
pected general health problem, etc, ) 
For each particular case, the diagnostic inforl!llltion represents the 
spherical equivalent of the eye with better visual acuity, or nearest 
to plano if visual acuity is equal. The criteria for classification of 
various diagnostic categories was arbitrarily decided by nrs. Roth, Pratt, 
Septon and Hunter. There is a limit of six diagnostic categories al-
lowed on any one case. 
The treatment information on each case is limited to t:hree of the 
following: 
L 
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A == No lens therapy 
B = Single vision lenses 
c = Bifocal lenses 
D = Tri focal lenses 
E = Contact lenses 
F = Low v is ion aids 
G = Iseikonic lenses 
H = Medical referral 
I = Other referral 
J - General binocular dysfunction 
K = Strahismus and/or arnblyopia 
L ::: Visual enha ncernent therapy 
M. = Developmental vision 
N = Visually impaired learning disability 
0 =: Spec ia l category 
The actual coding and information ga thering sequence starts with 
the clinician who examines the patient. He is required to code the 
diagnostic and treatment information on the back of each case. (see 
appendix) This must be done before the case can be returned to the 
office where the data is transferred to computer cards and the case is 
filed. 
Using a key punch machine, a member of the clinic secretarial 
staff places the following information on computer cards� (see ap­
pendix) 
L 
L 
1. Patient's number 
2. General information 
a. Name 
b. Address 
c. Telephone number 
d. Birth date 
e. Sex 
f. Marital status 
g. Race (white or non-white) 
3. Clinic information 
a. Diagnosis 
b. Treatment 
c. Clinician number 
d. Type of exam 
e. Exam date 
f. Date on hold (Fees not paid) 
g. Date off hold 
h. Date prescription ordered 
i. Lab prescription ordered from 
j. Date prescription received 
k. Date prescription dispensed 
1 .  Progress evaluation date 
m. Date case closed 
n. Recall date 
o. Date case back in master file 
p. Additional prescription order dates 
4. Other information 
a. Insurance company 
b. Welfare 
� 3 -
Whenever a current printout of the above informati.on is desired, the 
information on the cards (four per case) must be transferred to a computer 
disk. The computer, a Data General Corporation Nova 800, then tabulates 
the information from the disk and regurgitates this information in the 
form of a printout. The computer is programmed to produce three types of 
printout�. (see appendix) 
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The first type is that which was used to prepare this report and 
a copy is included in the appendix. The second type of printout lists 
each clinician's name in alphabetical ord er, followed by a list of the 
patients he saw (also in alphabetical order), plus the following infor-
mation about each patient: 
1 .  Patien t ' s number 
2. Patient ' s name, address. phone number, and birth date 
3. Sex, race, type of exam, marital status, and credit 
4. Clinic information (see page 3) 
The third type of printout lists all of the patients in alphabeti.cal 
order and includes the same information as the second type, plus the 
clinician's number for each patient. 
Only the 1 inactive' fi l e, the file containing cases that have been 
closed out and comple tely coded as to diagnosis and treatment, was used 
in this study. The patients seen at the Forest Grove Optometric Clinic 
and the reasons for their choosing this faci lity are numerous; however, 
most would fall into one of the following four categories: 
L General public - Thost� who vie'iv the Optometric Clinic 
as the p l ace to receive their family's 
optometric care. 
2. Students and faculty of Pacific University - including 
dependents. 
3. Those peopl e  who are interested in the economic advan-
L tages of this type of clinic. 
4. Those people willing to invest some-what more of their 
time in the interest of furthering the education of 
the students. 
r 
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The cases in the inactive file included those patients seen between 
January 1973 and March 2, 1974, and included 18.62 usable cases. One 
hundred seven cases were discarded because of t�e failure to record age 
of the patient. Of the 1969 cases, 55.5% are females and 44. 7% are males. 
Whites make up 85.2/a of this population as compBred to 14.8% non-whites. 
It is interesting to note that only 1.7% of the patients seen were on 
some type of welfare program in spite of the low fees characteristic of 
an educational clinic. 
The computer tabulated the data according to age groups of five 
years each, resulting in sixteen groups. These sixteen groups -were too 
large to coo.veniently handle, so they ,,Jere lumped together into the fol­
lowing five groups, each of \�hi ch may require different types of treatment: 
Zero to 5 years: 
5 to 20 years: 
20 t.o 40 years: 
L�O to 65 years: 
65 and beyond: 
These are the preschool years. 
This encompasses most of the school years. 
Mnny i ns uranc e companies also stop cover­
ing dependents at the upper end of this age 
bracket. 
These years are usually characterized by a 
stabilization of refractive status up to 
the age of presbyopia. 
The onset of presbyopia normally occuring in 
this period. Age 65 represents the nor­
mally accepted time of retirement, 
People in this age group usually retired and 
receiving Social Security. 
L 
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The actual percentages of people in the sixteen age categories are shown 
in Fig ure 1. It is interesting to note that nearly half (48.5%) of the 
patients are between 11 and 30 years of age. Because the clinic serves a 
great number of their own college students, this may explain why the peak 
of the distribution curve falls where it does. Therefore, this information 
correlates with the statement that most optometrist's patients are near 
their own age. Perhaps an explanation for this is that the optometrist 
usually conmmnicates better with members of his own generation, 
A f ew general statements can be made concerning the reliability of the 
data. The coding is done by approximately 135 clinicians, and the computer 
printout is only as accurate us the persons coding the information and those 
who put the information on the computer cards. Consequently, the computer 
printout has one obvious error, that being that there were 16 patients 
classified as presbyopic who were less t ha n 40 years of age. This error has 
been taken into ac count in our graphs, but there may be other coding errors 
which cannot be detec t ed by examination of the data. One example of this 
is that the sum of the emmetropes, m.yopes, and hyperopes does not equal the 
total number of cases, the sum sometimes being greater and sometimes le.ss 
than the tota l .  The difference does not exceed more than four patients 
per age category; however, this discrepancy accounts for a 3.4% error in 
our f irst category where the total n umber of pa t ients is only 29. It is im­
possible to determine from our printout where the errors were made. 
Al though there is a category for color anomaly, color testing }ms not 
been included in Pacific's regular examination, and there.fore the percentages 
of color anomalies found in this survey is lower than the incidence of col.or 
anomalies reported in other papers. 
- 7 -
AGE BREAKDOWN OF TOTAL CLINIC POPULATION 
N = 1862 
L 
0 - 5 -1 1.6% Group I (0-5) 1.6% 
6 - 10 6.3% 
L 10 - 15 10. 51� Group II (5-20) 32.3% 
16 - 20 15 • 3'70 
21 - 25 14 .11� 
26 - 30 8. 6'/, Group III (20-40) 31.5/o 
31 - 35 /1. • 5/0 
fxl 36 
- 40 4.3% 
t!J 
4.: 41 - 45 l�. &% 
46 50 6.Li% 
Group IV (40-65) 2l1.J1.% 
L 51 - 55 [� • <:f'/0 
56 - 60 5.0%. 
61 - 65 3. 5�� 
Group V (65+) 10.3% 
66 - 70 4. 7% 
71 - 75 2.n 
76 + 2.9% 
0 5 10 15 
PERCENTAGE 
Fig. 1 
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DATA 
The first set of graphs presents data pertaining to the treatment of 
the 1862 patients used in this survey. The first of these graphs gives 
the percentage of persons of all ages plotted against the treatments they 
were given. As can be seen from this graph, many of the categories con­
tain a very srna 11 percentage of the patients. Consequently, in subsequent 
graphs where this same data is broken doivn into different age groups, some 
of the categories have been combined. Since general binocular dysfunction, 
strabismus and /or amblyopia, visual enhancement, developmen<:al vision, and 
visually impaired learning disability all pertain to the general category 
of visual training, they have been so classified. Hedical referrals and 
oiher referrals have been combined into one category. Finally, low vision, 
a ids, iseikonic lenses, and the special category have been combined into 
the category labeled 'bther". 
Because some treatments are carried out over an extended period of 
time, such as contact lenses and visual training cases, the cases for these 
patients would not be closed out, and therefore not coded and included in 
this survey. Subsequent printouts of this inform.a tion would be expected to 
have higher percentages in these treatment categories. 
The next five graphs illustrate the probability of receiving any one 
of the eight treatments as a function of age. 
These graphs are self-explanatory, and could best be used by an opto­
metrica lly naive person such as an insurance agent. 
The no treatment category may need further explanation. The informa­
tion contained in Figure 7 would indica te that 27% of the people over 65 years 
of age received no treatment. Due to the nature of absolute presbyopia, 
l 
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this is highly unlikely. We suspect that the clinicians used this 
category to mean, "No change in treatment'1 rather than 11No treatment", 
TREATMENT GIVEN TOTAL CLINIC POPULATION 
N = 1862 
Special - . .1% 
v. I. L. D. 
Dev. Vision 
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Strab/Amb 
c .. Bin. Dys. 
Other Referral-
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.. 3% N = 587 
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TREATI-·IENT GIVEN AGE 65+ 
N = 192 
60.9% 
27. 6�� 
30 40 50 60 70 80 90 
PERCENTAGE 
Fig. 7 
The next set of graphs pertains to the percentage of patients placed 
into the different diagnostic categories. The first graph of this group 
includes all of the patients, while the next five graphs present the data 
in the age categories. 
This data on the incidence of emrnet:ropia, myopiti, and hyperopia can 
be compared with prev ious studies. These are summarized in Table A .1 
100 
L 
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TABLE A1 
Country Reporter :Myopes Hyperopes Emme tropes 
Germany Hess & Diederichs (1924) 27.8% 38.1% 
Austria Von Reuss 4.5 33.9 
Russia Kahankova 0.5 63 
England Harman & Clark 27 56 
Giles (192 6) 24.2 3'�. 2 
United States University of Illinois 54. 3 40.8 
:Mauck, et. a 1. (1974) li3. 3 1+2 .4 
For most of the studies quoted above, nothing is known about the 
populations used for the study, nor when the study 1�as done .• except as 
noted. Our results are a composite of all age groups. One thing worth 
35 fo 
51 
37.5 
14,2 
noting is that our data does not represent a cross section of the popula-
tion but rather a cross section of those seeking treatment. 
Walton2 reported in 1961 that 23/o of the aged patients were myopes, 
while 57% were hyper opes. In the age group of [i.0 years to 65 years, fig-
ure 12 shows 25. 5"/o to be myopes, and 60. 3% to t:.e hyperopes. In the 65 
years and older group, 12.0% were myopes and 77.1% vJere hyperopes. (figure 
13) 
Our results also show 1.9% of the total number of patients were classi-
fied as arnblyopic. Since criteria for amblyopia varies from study to study, 
1Irvin M. Borish, Clinical Refractio� (Chicago, Illinois, The Professional 
Press Inc., 1970), p. 20. 
p. l' 
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it is difficult to make comparisons between studies. A table in Schapero's 
Amblyoe�a3, which ��ill not be reproduced here, includes many studies. Let 
it suffice to say that our results are similar to some of the other studies 
1 isted. 
As stated previously, color vision is not a part of the normal testing 
routine, and thus our value for incidence of color anomalies is low, and 
should not be used for any comparisons. 
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The fina l  s e t  o f  f i gures r ep r e s en t s  the proba b i l i t i e s  o f  r ec e iv i ng 
a ny of the v a r i ous trea tments a s  a func t ion of a g e  a nd d ia gnos i s . The 
c a t e gor ies of myop e s  or myop ic a s t i gma t s , a nd the hyp eropes or hyp e r o p i c  
a s t i gma t s  have pa t i e n t s  i nc l ud ed i ri a l l  f iv e  a g e  group s . S i nc e  the c od ­
ing c r i t e r i.on for p r e s byo b ia begins a t  a ge 4 1 , t h e  rema i n ing four ca t e ­
g or i e s  c o n ta i n  pa t i e n t s i n  on l y  two a ge gr oups . 
Pa t ie n t s  in the emme t r op i c  c a t e gory ma y  have r e c e iv ed t r ea tme n t ; 
h oi-iev er , the printout of  th i.s informa tion i s  no t be ing pr ogrammed into 
the c ompu ter at th i s  t ime . 
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CONCLUS ION 
I f  o n e  u s ed o n l y  f i g .  2 ,  wh ich p l o t s  t rea tme n t  g iv en a ga i ns t the 
t ot a l  popula t i on ,  h e  c oul d pr ed i c t  th e proba b i l i ty o f  a trea tme n t  b e i ng 
g iv e n . By u s i ng the age brea kdown shotvn in fig . 3 thr o ugh 6 ,  h i s p r e ­
d ic t. ions for a ny indiv id ua l would b e  much mor e  a cc ura t e .  
F i g .  2 show s tha t 22% o f  the pop u l a t i on r e c e iv e  no t r ea tme n t , 43% 
rec e iv e  s ing l e  v i s i on l ens e s , a nd 3 0% rece ive bi foc a l l e n s e s . The next 
f iv e  f igur e s  show tha t the number o f  th o s e  r e c e iv i ng no t rea tme n t  d e ­
c r ea s e s  ·w i th a ge ,  a nd s ing l e  v i s i on l en s e s  i ncrea s e  •;Jith a ge ,  unt i l  
the pre s b yopic c a t e g o r i e s  a re rea ched , w h e� b i foca l l e ns e s b e c ome mor e  
p reva l en t . 
Likew i s e ,  i t  c a n  be s e e n  tha t mos t c on t a c t  l e n s e s  a re f i t  i n  the 
5 to 2 0 ,  a nd 20 t o  4 0  age ca t egor i e s . V i sua l tr a in ing i s  p r e s c r i b ed 
mos t  o f t e n  in the 5 t o  2 0  a ge group , w i th the 0 t o  5 a nd 20 t o  4 0  a ge 
g r oup s f o l l ow i ng . 
Fig . 8 g iv e s  the p ercenta ge o f  the t o t a l popu l a t i o n  r e c e iv i ng a 
g iv e n  d ia g n os i s .  F igures 9 thr ough 1 3  g iv e  the s a me i n f orma t ior1t b u t  
break i t  d own a c c ord i ng t o  a g e  group , a nd thus prov i d e  mo re prec i s e  i n ­
forma t ion , a s s uming tha t  a g e  i s  known . 
Our cros s - s ec t i ona l d a ta shows tha t the n umber o f  myo p e s  a nd h y ­
peropes a r e  a p p roxima t e l y  e q ua l in t ota l c l in ic a l  popula tion , wh ich , 
i t  mus t  be r emember ed , r ep r e s e n t s  o n l y  thos e s e ek i ng optome tric c a r e . 
The a g e  brea kdown graphs i nd i c a t e  the h yp erop ia i s  mo re p r eva l en t  i n  th e  
p r e - s c h o o l  yea r s , w i th myop ia b e c oming mor e  preva l ent d ur i ng th e s chool 
..... 
yea r s  a nd the pr e - p r e s byop ic yea r s . I n  th e nex t a g e  group . hyperop ia 
a ga in b e c ome s roo s t  preva l e n t . 
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A ni s ome tropia r ema ins r e l a t iv e l y  c on s ta nt i n  a l l  a g e  ca tegorie s , 
wh i l e  a mbl yop ia i s  f ound t o  be c ons t a n t  i n  tho s e ca t egor i e s  b e l ow the 
age o f  65 , w i th a d is t inc t r i s e  a c c u r i ng in the l a s t  a g e  group ( f i g . 1 3 ) . 
F igur e s  14 through 31 a l l ow s ev era l k i nd s  o f  c ompa r i s ons . F i r s t ,  
i t  a l l mvs the c ompa r i s o n  o f  d i f ferent trea tmen t s  for d i f f e r e n t  a g e group s 
i n  the s a me d ia gnos t ic ca te gory . Second l y ,  i t  a l l ows the c ompa r i s o n  o f  
t rea tme n t s  f o r  the s ame a g e  group i n  d i f f e r en t d ia g no s t i.c ca t egor i e s . 
One c ould a l s o c ompa r e  the trea tme n t  d e l ivered for a n  a g e  gr oup in one 
d iagnos t ic ca tegory to tha t  r e c e ived by a d i ffer e n t  a ge gr oup i n  a d i f ­
ferent d ia gnos t ic c a t e gor y .  F i na l l y ,  the d i f ferenc e  i n  t r ea tme n t  f o r  
a n  a g e  g r o up i n  o n e  o f  t h e  d i a gnos t ic ca t egor i e s  ca n be c ompa red w i th 
the wh o l e  c l i nic popu l a t ion ( fig . 2 ), or w i th t r ea tme n t  g iv e n  to a ny 
a ge group independent o f  d i a g no s t ic ca t egor i es ( f ig . 3 th r o u gh 7 ) . 
Since s ome o f  the a bove c ompa risons wou l d  y i e ld i n forma t i on tha t 
i s  not mea ning f u l  to mos t  p e op l e ,  we w i l l n o t  ma ke a ny c ompa r i s ons . We 
w i l l  l e t  t h e  r ea d e r  ma ke a ny compa r i sons tha t w i l l be u s e f u l  for h i s  own 
purpos es . 
The tota l llsa b l e  c l in i c  pop ul a t io n  a t  the t ime of o ur pri.n t o u t wa s 
1 8 62 pa t ie nt s . In divid ing the p op ul a t ion i n t o  d i f f e r e n t  ca t eg or i e s  a nd 
a g e  group s , the numbe r  o f  pa t i e n t s i. n some o f  th e ca t e g o r i e s  were quite 
sma l l ,  a nd thus, c a r e mus t be ta ken ��he n  ma k ing genera l i za t i o n s  from these  
gra ph s . A s  t h e  tota l c l inic popula t i on increa ses  in s u b s eq ue n t  ye a r s , t h e  
number o f  pa t ie n t s  fa l l ing i n t o  ea ch c a t egory w i l l incre11 s e , thereby in­
c r ea s i ng the r e l ia b i l i t y  o f  the d a t a . 
L 
L 
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RECOMMENDATIONS 
The us e f u l ne s s  of th is ma t e r ia l goes beyond t h e  a p p l i c a t i o n  to a 
pr e - pa id pla n f o r  op t ometr i c ca r e . Long t erm s tud ies of t h e  da ta by 
op t ome tr ic a l l y  orien t ed p e op l e  s ho u l d  be a b l e  t o  reveal t r e nd s . An 
exa mp l e  might be th e increa s i ng frequenc y  of p r e s c r i b ing c onta c t  lenses  
i n  o ld er p e o p l e , o r  th e d e c rea s i ng frequency o f  myop ia a s  newer a nd 
b e t t e r  me thod s o f  t r e a t ing myo p ia a r e  imp l eme n t ed . 
Wha t ever the i n t e.r preta t io n , a more e f f i c ient mea n s  o f  cod i ng th e 
c omputer c a r d s  is i n  order s o  a s  to be a b l e  to ge nera te mo r e  u s e f u l  
da ta . O u r  f ir s t  a nd mo s t  impor t a n t  r e c ommenda t ion i s  the ad d i t i on o f  
one mor e  trea tment ca t egory . Tha t a d d i t ion i s  1 1 n o  cha ng_e i n  t r ea tment " 
a nd t h e  r ea s on f or i t s  inc l u s ion i s  obvious . C ur r e n t l y . c l i nic ia n s  a r e  
i n  a d i l emma wh en fa c ed w i th c od i ng a ca s e  i n  t�h ic h the pa t i e n t  come s 
i n  w i th c o n ta c t  l ens e s  or gla s s e s  b u t  requ ires no tr ea tme n t a t  th is t ime . 
'lbe c omp u t er c a n b e  pr ogra mmed to p r i n t  out t h e  s tored i n forma t ion 
i n  nea r l y  an i nf i n i t e  number o f  wa y s . The meth od tha t i s  c urren t l y  i n  
u s e  i s  l a c king in o n e  impor t a n t  r e s pe c t .  I t  fa i l s  t o  t e l l �.iha t J.:. i.nd s  
o f  trea tment t h e  emme trop ic i nd iv id ua l  i s  r e c e iv i ng . Th i s  i s  e s p e c� i a l  l y  
impor t a nt i n  th e e l d e r l y  where w e  vJa n t  t o  know wh e t h e r  they a r e  r e -
c e iv i ng mu l t i foca l or s ing l e  v i s i o n  l ens therapy . We a re a l s o c on c e r n -
ed wi th th e v ery yo ung ( 3 - 1 2 )  emme t r o p e  t o  1-: n o w  wh e ther  h e  i s  r e c e iv i ng 
a rea d i ng pres c r ip t ion or i s  u nd e r g o i ng v is ua l  tra i n i ng thera py . 
L 
L 
L 
L 
In the prepre s byopic ca t egor i e s  the myo p e s  a nd myopic a s t i gma t s 
a r e  comb i ned , a nd the hyp e r op e s  a nd hyperop ic a s t i gma t s  a r e  l ik�w i s e  
c omb ined . In the p r e s byop ic ca t egor ie s , h oweve r ,  the myopic a s t igma t s  
were not c ombi ned -w i th myop e s , nor the hypero p i c  a s t i gma ts w i th th e 
hyperop e s . Unl e s s  one i s  i n t e r e s t ed in the s p e c i f ic d i f f e r e nc e s  in 
th e s e  groups , we would r ec omme nd tha t the s e  groups hy combined a s  
they a r e  i n  the p repr e s byop ic group s . By c ombining th e group s , mo re 
pa t i e n t s  woul d  fa l l  into ea ch ca t e gor y ,  a nd th e r e fo r e  the da ta c a n  be 
g enera l i zed from more r e l ia b l y .  
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Mo s t  pop ula t io n - r e fra c t iv e  e r ror s t ud i e s  a r e  q ua n t i t a t ive i n s t ea d  
o f  q ua l i ta t i.v e s u ch a s  o ur s . Due to the c omp u t er ' s  ver sa t i l i t y ,  o ur 
pr e s ent s ys t em c o u l d  p r o ba b l y  b e  cha nged t o  i nc l ud e  qua n t i ta t iv e  r e ­
fra c t i.v e error data . Th i s  wo u l d  be u s e fu l  i n  l ong i t ud ina l s t ud i e s  o f  
d i f ferent popu l a t ions b u t  c o u l d  a l ao be u s ed i n  o th e r  ways . I t  would 
mos t  l ike l y  e na b l e  us to ma ke mor e  a cc ur a t e  p r ed i c t io n s  r egard i ng th era py . 
F or examp l e : Wha t i s  the proba b i l i t y  o f  c on t a c t  l en s  thera py w i t h  myop ia 
at . SOD '? Our c ur r e n t  inf orma t i. on d o e s  no t a l l ow u s  t o  a ns v.1er tha t ques ­
t i o n .  
The s e  reconnne nda t i ons a r e  our mm , a nd r e s u l t ed from our working �� i th 
th i s  p r into u t . We f e e l  the s e  cha ng e s  wou l d  have r ed u c ed s ome o f  our u n ­
c er ta i n t ie s  in a na l ys ing the d a ta , a nd would hav e a d d ed d a t a tha t woul d 
c la r i fy s ome o f  the p r e s e n t  d a ta . 
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H = hyperope D = t rifocal lens thera py 
A = astigmat ( .50 or greater) E = con tact: lens t_h erapy ' Qate Dispensed 
p = presbyope (·age 4 1  or o l d e r ,  and needs F = low vision a i d s  
more p l us than bva R x) G = ise i l< o n ic lenses 
w = a n iso ( 1 .00 or more) H = medical referra l 
y = a m b l yope ( 2 0/30 O . U .  or worse, or more. I = other re.fer ral Date Dispen-sed· 
than one l ine d i ff. i n  va) J = general b i n oc·u1ar  dy s f u n c t i o n  
x = color a n o m a l y  K = str-abis-m u s  and/or a m b l yopia 
s = strabi s m u s  L = vls:ua·i enhancem e n t therapy- ; Date D ispensed 
0 = other sig. a n o m a l ies ( path.,  f l d .  defects, I M = d<tvelopmental vision ' 
suspected general hea l t h problems_, etc.) 
I N = visually impaired learn ing dlsabitity 
0 = special category 
Date Dispensed 
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BUSIN ESS O F F I C E  USE O N LY :  
Original Study Progress Report Date 
C l i nical  C ost ------
F i n d i n g s  a p p roved: 
Prog r ess Report 
C o m p l eted w i t h :  -------- Tl1erapy -------- Therapy 
C L I N I C I A N  
-
